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DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT 



Figure 1 is a diagram showing an exploded view of the power chip resistor of the present 
invention. In Figure 1, two chip resistors 10 are shown. Each power chip may be of an 
internationally standard size although the present invention contemplates custom sizes as well. 
Each chip resistor is a thick film power chip resistor. The thick fihn power chip resistor has a 
resistive element 12. This resistive element is a thick film resistive element and preferably is 
ruthenium oxide. The thick fihn resistor preferably has an alumina substrate 1 1 . The present 
invention is not limited to the particular type of film resistor and the present invention 
contemplates that other types of material may be used for the resistive element and for the 
substrate. ^ 



y In the Claims ^ <^ 

Please cancel claim 19. V 
Kindly amen d claims 1, 2, 3, 7, 8, 9, 10, 1 1, 12, 16, 17, 18, 24, and 25 as fo llows; ^ ^ 

^\ 

1 . (Amended) 

CP 

A power chip resistor comprising: 
a first and second fihn resistor each mving (a) a substrate with a top surface, a bottom surface, a 
first end surface, an opposing fend surface, a first side surface and an opposing side 
surface, (b) a fihn resistive eleiment on the top surface of each substrate, (c) an end cap on 
the first end surface and electrically connected to the film resistive element, and (d) a 
second end cap on the opposing ^nd surface and electrically connected to the film 
resistive element; 

the second fihn resistor of approximately Ithe same physical size as the first film resistor, the 

second film resistor of approximately the same orientation as the first fihn resistor; 
an encapsulant between the top surface of tne first film resistor and the bottom surface of the 

second film resistor, separating the ^rst film resistor and the second film resistor when 

the resistors are stacked; 
a first nickel barrier connecting the end cap db the first end surface of the first film resistor and 

the first end surface of the second film resistor; 
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a second nickej^b^?ier connecting ^iie sefcond end cap on the second end surface of the first fibn 
resistor and the^cond end cap onpe second end surface of the second fihn resistor. 

2. (i^ended) 

The power chip resistor of claim 2 wherein the fihn resistive elements are thick film 
resistive elements. 



3. (Anftnded) 

The power chip resistor of claim 1 wherein the film resistive elements comprise 



(Amended) 

The power chip resistor of claim 1 ^further comprising: 
a third fihn resistor having (a) a substrate with a top surface, a bottom surface, a first end 

surface, an opposing end surface, a first side surface and an opposing side surface, (b) a 
fihn resistive element on the top surface of the substrate, (c) an end cap on the first end 
surface electrically cormected to the film resistive element, and (d) a second end cap on 
the opposing end surface and electricalmcorinected to the film resistive element; a 
second encapsulant between the top surfaae of the substrate of the second film resistor 
and the bottom surface of the substrate of me third film resistor, separating the second 
film resistor and the third fihn resistor when the resistors are stacked, the first nickel 
barrier electrically connected to the end cap Af the first end surface of the third film 
resistor, the second nickel barrier electrically)ponnected to the second end cap on the 
second end surface of the third film resistor. 



8. V Amended) 
The power chip resistor of claim 7 fimher comprising: 
a fourth film resistor having (a) a substrate with a top surface, a bottom surface, a first end 

surface, an opposing end surface, a firsli side surface and an opposing side surface, (b) a 
fihn resistive element on the top surfaceXof the substrate, (c) an end cap on the first end 
surface electrically connected to the film resistive element, and (d) a second end cap on 
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the opposing ekd surface and electrically connected to the film resistive element; a third 
encapsulant between the top surface of the substrate of the third film resi^r and the 
bottom surface of me substrate of the fourth fihn resistor, separating the third film resistor 
and the fourth film resistor when the resistors are stacked, the first nickel barrier 
electrically connected\o the end cap of the first end surface of the fourth fihn resistor, the 
second nickel barrier electrically connected to the second end cap on the second end 
surface of the fourth filmVesistor. 




9. (Amended) 

A power chip resistor comprising: 
a first and second film resistor each having (a) a substrate with a top surface, a bottom surface, a 
first end surface, an opposing end surface, a first side surface and an opposing side 
surface, (b) a film resistive element on the top surface of each substrate, (c) an end cap on 
the first end surface of each surface electrically connected to the film resistive element, 
and (d) a second end cap on the opposing end surface of each substrate and electrically 
connected to the fihn resistive elemW; a glass encapsulant between the top surface of the 
substrate of the first film resistor and\he bottom surface of the substrate of the second 
fihn resistor for separating the first fih)^ resistor and the second fihn resistor when the 
resistors are stacked; 

a first metal barrier covering the end caps on the^irst end surface of the substrate of the first and 
second film resistors; 

a second metal barrier covering the second end cap^on the opposing end surface of the substrate 
of the first and second fihn resistors. 




(Amended) 

The power chip resistor of 9 wherei^the first and second metal barriers comprise a nickel 

1 1 . ft^mended) 

The power chip resistor of 10 wherein ^e first and second metal barriers comprise nickel. 
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12. lAmended) 

.e power chip resistor of claim 9 wh|rein the film resistive elements comprise 
ruthenium oxide. 




16. (Amended) 
The power chip resistor of clAim 9 further comprising: 
a third fikn resistor having (a) a substrate with a top surface, a bottom surface, a first end surface, 
an opposing end surface, a firsnside surface and an opposing side surface, (b) a fibn 
resistive element on the top surmce of the substrate, (c) an end cap on the first end surface 
electrically connected to the film\ resistive element, and (d) e. second end cap on the 
opposing end surface and electricJally connected to the film resistive element; 
a second encapsulant between the top surSface of the substrate of the second film resistor and the 
bottom surface of the substrate of the third film resistor, separating the second film 
resistor and the third fihn resistor when the resistors are stacked, the first iiickel barrier 
electrically connected to the end can of the first end surface of the third fikn resistor, the 
second nickel barrier electrically corrected to the second end cap on the second end 
surface of the third fihn resistor. 




17. (Amended) 
The power chip resistor of claim 16 fiirmer comprising: 
a fourth film resistor having (a) a substrate witn a top surface, a bottom surface, a first end 

surface, an opposing end surface, a first side surface and an opposing side surface, (b) a 
fikn resistive element on the top surface ot the substrate, (c) an end cap on the first end 
surface electrically connected to the film resistive element, and (d) a second end cap on 
the opposing end surface and electrically connected to the film resistive element; a third 
encapsulant between the top surface of the substrate of the third film resistor and the 
bottom surface of the substrate of the fourth him resistor, separating the third film resistor 
and the fourth film resistor when the resistorsWe stacked, the first nickel barrier 
electrically connected to the end cap of the first end surface of the fourth fikn resistor, the 
second nickel barrier electrically connected to Cjie second end cap on the second end 
surface of the fourth fikn resistor. 
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18. (Amended) 
A stackeddjip resistor comprising: 
a first chip resistor and a second chip resistor, each chip resistor having a substrate with a thick 
fihn resistive element af^^ched to the substrate, a first end cap and a second end cap, each 
L^, end cap being an electrical terminal connected to the thick fihn resistive element, the first 
^ chip resistor and the second chip resistor capable of being aUgned and stacked; 

a layer of glass for separating the ch\p resistors, the layer of glass placed between the first chip 

resistor and the second chip resistor; 
a first nickel barrier, the nickel barrier electrically connecting the first end cap of the first chip 

resistor and the first end cap of theysecond chip resistor; 
a second nickel barrier, the nickel barrier electrically connecting the second end cap of the first 
chip resistor and the second end cap pf the second chip resistor. 



i 24. (Amended) 

"y, The stacked chip resistor of claini 1 8 fiirther comprising: 

a third chip resistor, the third chip resistor having a substrate with a thick film resistive element 
attached to the substrate, a first end cap and a second end cap, each end cap being an 
electrical terminal connected to the thick film resistive element, the third chip resistor 
capable of being aUgned and stacke(\ with the first chip resistor and the second chip 
resistor; 

a second layer of glass for separating the secdbd chip resistor and the third chip resistor, the 

second layer of glass placed between tlie second chip resistor and the third chip resistor, 
the first nickel barrier electrically connected to the first end cap of the third chip resistor, 
the second nickel barrier electrically con)[iected to the second end cap of the third chip 
resistor. 



25. (AmeAded) 
The stacked chip resistor of claim 24 fiirtherWmprising: 
a fourth chip resistor, the fourth chip resistor having k substrate with a thick film resistive 

element attached to the substrate, a first end cat> and a second end cap, each end cap being 



6 



an electrical terminal coimected to the thick film resistive element, the fourth chip resistor 
capable of being aligned and stacked with the first chip resistor, the second chip resistor, 
and the third chip resistor; \ 
third layer of glass for separating the third chip resistor and the fourth chip resistor, the third 
layer of glass placed between the third chip resistor and the fourth chip resistor, the first 
nickel barrier electrically connecting the first end cap of the fourth chip resistor with the 
fist end cap of the first chip resistc^ and the first end cap of the second chip resistor and 
the first end cap of the third chip resistor, the second nickel barrier electrically connected 
to the second end cap of the fourth cHip resistor. ^ ^ , 
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